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Introduction: Yeasts
Tiny forms of fungi;
Microorganisms visible only with a 
microscope;
Cell cycle similar to that of Humans,
rapid growth, 
dispersed cells, 
a well­defined genetic system,
genome can be easily manipulated,
……
filament­shaped Candida 
albicans
Egg­shaped 
Saccharomyces 
cerevisae
Elongated 
schizosaccharomyces 
pombe
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Yeast­
Specialized 
sources
General 
Sources
Introduction: Yeasts
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Different data models and schemas,
Different model constructs that can be used to describe the 
same object, even if the same model is used, 
  wide  variety  of  formats  that  have  been  used  for  data 
representation  :  ASN.1  (Abstract  Syntax  Notation  One), 
XML, HTML...etc.,
Data sources make their data available in different ways,
The query language used to interrogate data sources,
inconsistent use of nomenclature,
...
Introduction: Data Integration
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
10
.5
39
6.
1 
: P
os
te
d 
15
 D
ec
 2
01
0
Answer
YeastMed 
System
Data 
Source
Data 
SourceQuery
Introduction: Data Integration
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YeastMed :Architecture
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YeastMed :Architecture
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 SGD: Collection of genetic and molecular 
biological information about Sc.
 MIPS­CYGD: Information on the molecular 
structure and functional network of Sc.
 Yeastract: A repository of regulatory associations 
between transcription factors and target genes, 
based on experimental evidence.
 PhosphoGrid records the positions of specific 
phosphorylated residues on gene products.
 BioGrid: An online interaction repository with 
data compiled through comprehensive curation 
efforts.
YeastMed: Data Sources
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YeastMed: Architecture
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YeastMed: Data Services
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YeastMed: Architecture
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YeastMed: Ontology
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YeastMed: Architecture
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YeastMed: Mappings
YestMed Ontology
Data Service 1
Data Service 2
Data Service n
Mappings
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 Class Mapping: it maps an Ontology class to the source schema. 
XPath-Element-Location, Ontology-Class-Name, Correspondence-index 
  Datatype Property Mapping: it maps an Ontology datatype property to the source schema. 
XPath-Domain-Location; XPath-value-Location, Ontology-Domain-Name; Property-Name, 
correspondence-index
  Object Property Mapping: it maps an Ontology object property to the source schema. 
XPath-Domain-Location;XPath-Range-Location, Ontology-Domain-Name; Ontology-Range-Name; 
Property-Name,correspondence-index 
Result/Entries/Entry/Protein, Protein,100
Result/Entries/Entry/Protein; 
Result/Entries/Entry/Protein/SysName,TranscriptionFactor;hasName,1
00Result/Entries/Entry/Protein;Result/Entries/Entry/Literature,Protein;BibRef;hasBibRef,100
Example:
Example:
Example:
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YeastMed: Architecture
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CONJUNCTIVE QUERY
QUERY
QUERY 
PlanQUERY Plan Instances 
(RDF)
XML
XQUERY
Instances (RDF)
YeastMed: SB­KOM
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 Classes :  Protein, BibRef, TranscriptionFactor, Chromosome and 
PhosphoSite.
 Datatype properties: hasDescription, hasSystematicName and 
hasName
 Object properties: hasBibRef,  regulatedBy, belongsTo and 
hasPhosphoSite
Ans(BR,Ph)  :=  Protein(P), hasDescription(P,”DNA Topoisomerase III”), BibRef(BR), hasBibRef(P,BR),  
hasSystematicName(P,SN), regulatedBy (P,TF), hasName(TF,Nt), TranscriptionFactor(TF), 
Chromosome(C), hasName(C,”XVI”), BelongsTo(TF,C), PhosphoSite(Ph), hasPhosphoSite(TF,Ph);
“find all the bibliographic References of topoisomerase III and also all the information about the 
phosphorylation sites that contain the transcription factors of DNA Topisomerase III, and specially 
the one (or ones if exist) whose gene is located on the Chromosome XVI.“
YeastMed: SB­KOM
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
10
.5
39
6.
1 
: P
os
te
d 
15
 D
ec
 2
01
0
PPh
TF
C
BR
Protein(P)
hasDescription(P,’’DNA Topoisomerase III’’ )
regulatedBy(P,TF)
belongsTo(TF,C)
PhosphoSite(Ph)
hasPhosphoSite(TF,Ph)
BibRef(BR)
hasBibRef(P,BR)
Chromosome(C)
hasName(C,’’XVI’’ )
Transcriptionfactor(TF)
hasName(TF,Nt)
Involved Data Sources : SGD, Yeastract and PhosphoGrid
Group Query Mapping source
G1 Protein(P), hasBibRef(P,BR) SGD
G2 Protein(P),hasDescription(P,“DNA Topoisomerase III”) SGD
G3 Protein(P), hasSystematicName(P, SN) Yeastract
G4 Protein(P), RegulatedBy(P, TF) Yeastract
G5 TranscriptionFactor(TF), hasName(TF, Nt) Yeastract
G6 TranscriptionFactor(TF), belongsTo(TF,C) Yeastract
G7 TranscriptionFactor(TF), hasPhosphorylationSite(TF, Ph) PhosphoGrid
G8 Chromosom(C), hasName(C,”XVI”) Yeastract
G9 regulatedBy(P,TF) Yeastract
G10 hasBibRef(P,BR) SGD
G11 belongsTo(TF,C) Yeastract
G12 hasPhosphoSite(TF,Ph) PhosphoGrid
G13 Protein(P)
SGD Yeastract 
PhosphoGrid
G14 TranscriptionFactor(TF) Yeastract 
PhosphoGrid
G15 BibRef(BR) SGD
G16 Chromosome(C) Yeastract
G17 PhosphoSite(Ph) PhosphoGrid
YeastMed: SB­KOM
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YeastMed Architecture
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YeastMed: Web Interface
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
10
.5
39
6.
1 
: P
os
te
d 
15
 D
ec
 2
01
0
Allowing a transparent and simultaneous access to several autonomous and heterogeneous 
Yeast sources;
Helping biologists to find convenient data to interpret results of their experiments;
Avoiding biologists to confront technical and structural problems in data retrieving process.
We’re working on extending the set of the integrated sources.
Conclusions
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Thanks
 Contact      a_briache@lcc.uma.es 
 Available soon on 
http://www.yeastmed.uma.es
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